The role of spinal opioid receptors in antinociceptive effects produced by intrathecal administration of hydromorphone and buprenorphine in the rat.
The intrathecal administration of morphine has been the standard therapy to control long-term intractable pain. Recently, a panel of pain therapy experts suggested that because of the lack of efficacy or because of the side effects produced by morphine in some patients, other drugs, such as hydromorphone and buprenorphine, should be investigated for their analgesic properties. We designed this study to compare the efficacy of intrathecal hydromorphone and buprenorphine to suppress thermal nociception in male Sprague-Dawley rats. An additional objective was to understand whether hydromorphone and buprenorphine bind and act as agonists to mu-, delta-, and kappa-spinal opioid receptors. Intrathecally-administered hydromorphone and buprenorphine produced a dose- and time-dependent increase in the tail-flick response latency in rats. The 50% effective dose value for the antinociceptive effect of buprenorphine and hydromorphone were 4 and 69.5 nmol/L, respectively. Both drugs act as agonists to mu-opioid receptors, as determined by their ability to displace [(3)H]-DAMGO from the spinal opioid receptors and by the ability of an opioid receptor antagonist, naloxone, to reverse their antinociceptive effects. Buprenorphine also has an agonistic effect on the kappa-opioid receptors. For the first time, we report that intrathecal buprenorphine is approximately 17 times more effective than hydromorphone in inhibiting thermal pain, and buprenorphine produces its antinociceptive effect by acting as an agonist at both mu- and kappa-spinal opioid receptors. Naloxone administered intrathecally was effective in preventing the antinociceptive effects of subsequent intrathecal injections of buprenorphine. Hydromorphone and buprenorphine are two important drugs used for pain relief. We observed that intrathecal buprenorphine is 17 times more potent than hydromorphone to inhibit pain in rats. Both drugs exert their effects through specific spinal opioid receptors.